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SECTJON 1V.--RIVERS AND FLOODS. ./ . . . .  -. c : 
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RIVERS AND FLOODS, JULY, 1016. 
r 

By ALFRED J. HENRY, Professor of Meteorology, in Charge of Rive 
and Flood Division. 

(Dated Washington, D. C., Aug. 28, 1915.1 

There were no severe floods in t.he great rivers of the 
United St.at.es, and none of t,he spec,t,ncular events t h t  
nrg :tssociaterl with severe floods in large rivers, yet. t.he 
tot.al flood loss during the month, if it  were possiblc t.o 
cnmpube it accurately, would be s tar thg.  The great 
hulk of the loss fell 11 on ngric.ult.ura.1 interests. 

The preci itlation 0 Y the mnnt.11 was rrtmnrlin1)ly heavy 
within a ra c r  ius of, say 100 miles froni Kansas City Mo.; 
also over a compttrntivel small area in nort,liwestern 
olio and ti larger area in d w  England; stretching tlience 
to the southwest over tho headwnteiv of t,lie Nort.11 
Branch of t.he Susquehnnna. These areas 'nay be con- 
sidered as so ninny islands of higher precipit,ation in :I. 
enerd belt. of lienvy rainfall that ext,onded froni cent.ra.1 

8ew Englnncl westwnrtl, j ust south of the Lower Lakes, 
and over northern Ohio, northern Illinois, northern Mis- 
souri, to the region of inaximuin precipitation for the 
m0nt.h. See Chart No. V, this REVIEW. This distribu- 
tion of precipitation did not :trallel any of the larger 

embrace practical1 the entire wtttewhed of msny of the 

Missoiiri, southwestern Iowa and nort. em Olio. 
Floods in Missouri-The heavy rains of May and 

June in northeast Kansas and northwest Missouri cnn- 
timed during July. Soins nf the greatest, Ii'icmt,hly 
amounts are given below: 
Maryville. M o  .............................................. 20. ?: 
&. Joseph, &lo. ............................................. lZ . ! l i  
Manhattan. Kana ............................................ 12.3s 
Warnego, Kana.. ........................................... IO. :{:< 
Blue %pida. Kana ........................................... !I. 46 
Beatnce, Nebr ............................................... S. S:! 
Hanover. Kana .............................................. 8. Gb 
Clay Center. Kana ........................................... 7.85 
Horton, Kana ............................................... 7. O!I 

As a result of t.hescz heavy month1 ruins the great 

River, in the vicinity of Kansas City. The Kansas 
River WM in flood in its lower st,retches, as a t  Topeka, 
on but two da s, the 17th and ISth, with B crest scarcely 

large volume of water durin the entire month, and was 

The last named, above Kansas City, was nlso near%nnkfull 
stage on several days, and on the averrage carried a larger 
volume of water than usual. Thus it happened that the 
run-off from the heavy rains at t,he place above named 
was sufficient to cause the Missoun River at  Kansas 
City to exceed the flood stage on 19 of the 81 days, as 
shown in the table below. Below Kansas Cit,y there 
were one major and two minor flood waves. The first, a 
minor wave, passed from Kansas City to Waverly, Mo., 

river systems,. but it was o P sufficient mtgnitude to 

s m d  streams an i f  rivers, particul.wl in northwestern K 

irwhrs. 

bulk of the run-off was concentratec Q in the Missouri 

1 foot above B ood stage. The river, however, cmried 

thus influential in keeping t % e Missouri a t  B hioh stage. 

. .  . . . . . . . . . . . .  - . . . . . .  

: YlrHP1 
stage. 

I . . . . . . . . . . . .  . I___  

j ?Terl. 
' I ' o n n w i c ; ,  Xlout .................... _ _ i  6.8 

Dn ................................ 6.Y 
1?1!wii!r X-31w, R. ~ : i k  .............. ' 16.0 
l ~ l : i r , Y r l ~ r  ............................ 1 15.0 
%.Jowpli,AIn ......................... 12.0 
1<:iiip3* <itv.AIo ....................... ! 22.0 . .  

1)n ................................ i 22.0 

\V:!wrly,hio. .............. ...........I 2'2.0 
Do ................................ 22.0 
I)o ................................ I z . 0  

Ih-mville,Mo.. ...................... ., 21.0 no ................................ I 21.0 
Hernimn,Mo. ....................... .! 21.0 

I ) O  ................................ ! 22.0 

I - 

........ - . . .  
i h w r  flood stage. 
. .- _ 
Frnm- 

13 
17 
Ili 
2s 
21 
1 
14 
29 
3 
14 
31 
16 
31 
1s 

TU- 

13 
17 
16 
23 
21 
3 

2s 
31 
3 

2s 
31 
30 
31 
29 
- 

1 Thc west ctjge of this Rood at Kansas City was the highest July stage ever recorded 
:I1 111.71 pl3ce. 

I.'loocls in small flood waves 

the wave was 1.8 feet above flood stage, and the river 
reniained above flood stage froni the 1st to the 13th. 
Below Arkanstls City the swell flattened out. 

The stwncl wave was of about a week duration at  St. 
Louis, Mo. It was preceded by several minor swells of 
short duration. The detrtils may be seen in the sub- 
joined table. 

July jfoods iti Missimippi Kii-er. 
............. .. _____ 

1 I Abovo flood stage. 
stations. 

......... I-- --I- 

13.0 
13.0 
18. 0 
1s. 0 
1s. 0 
35.0 
30.0 
30.0 
42.0 

I 

Qiiincv Ill ............................ 
Do. ............................... 

Grafton,l11_.____ ...................... 
no. ............................... 
Do. ............................... 

St. Louis 3fo .......................... 
Cnpe Ci&deru,Mo.. ................. 

Do. ............................... 
Arkansas Clty,Ark .................... 

H:mnhh, Mo. ........................ 31 
26 
:io 
15 
L! 
27 
81 
19 
1 
1 

Date. 
.- _ _  

31 
28 
31 
16 
2a 
28 !a 
a5 
1 
6 - 
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.. 

. Rivers and stations. 

.................................. Unarlllla River: 
Eiew Berlin. N. Y 
O n e m a  N. Y ..................................... 
Towoode. l's ...................................... 
Wi!!ifs-Bsrre. Pa ................................... 
IIarrisborg, Pa.. 

Susquehmnos. North Branch: 

Rinqhaihoii, N. Y ................................. 

................................... 
... -. ..... .. _ ... 

me Grad River of iMissouri.-The Grand River was in 
the belt of alniost contiiiuous rains. At Chillicothe it 
passed above flood stage, 1s feet? on the l2tli, crested at, 
29.7 feet on the 17th, and passed below the flood stage 

... _- - 
Crest stage. 

Stage. I Date. 

9 

9 

9.0 9.9 

10.0 15.4 
14. ll 1.5.2 9 
16.0 17.5 9 
20.0 22.3 10 

10 

Flood 
stage. 

___ -- 
Feet. Feet. j 

limo i 11.3 .... - 

on the 29th. 
Illinois River.-The upper Illinois River was in flood 

froni the 13th to the 23d, inclusive, and in its lower 

- 

Frct. 
10.0 

12.0 

14.0 

13.0 
16.0 

....... - .. ____ .. ___ - ..................... 

reaches, a9 n t  Beadstown,. from the 12 th continuously 
until the end of the month. 

Frrshtfs b norfkecnfml Ohio.-Rainfa& during the 
first decade of July, followed by escessive precipitation 
on the 15th and 16th-from 4 to 53 inches beiw re- 
corded at  stations in Harden, Allen, and Marion 8oun- 
ties-caused sharp rises in the upper branches of the 
Scioto and Sandusky Rivers and the Walhoncling ancl 
other branches of the Muskingum. Much lowlaiitl prop- 
erty was overflowed; losses of stacked hay, 

owing crops exceeded in soinc localities the .tmage to 
grining interests cnused by tlie sprinu flood of 1913. 
Loss clue to dcstruction of crops in Hnrcren County alone 
(mainly onions and sweet coni) is conservatively esti- 
mated at  $2,000,000. Otherwise the damage to pro - 

fITain7 unll 

ertv interests. Derninnent works, etc., was coiiinrtratiw Y v 

Fert. 
10.4 9 

11.9 D 
11 15.7 

10 12.9 
16.1 10 

__ __  

- *  3 1  

uniniportant. 
points affected is given below. 

A table of crest stages at  the severi.1 
Crest stages in the Red and Sulphur Rivers, July, 1915. 

Crest stages in. Ohio rivers, July, 1915. 
....... ~- 

I 
I crest. I 

I Flood ~ ......... 
: stage. 1 I 

Rivers and stations. 
Stoge. Date. I 

Walhond ing River: 

Tusrarawvns Rirrr: 
I Fett.o j Fwke Walhsnding. Ohio.. .............................. .: I6 

Corhorton. Ohio .................................... I S.0 9.1 17 
St.. JdJerh Civer: i 

Delaware, Ohlo.. .................................. i 
Montpelier. Ohio. ................................. _, 

Olentotwy River: 

Scioto River: I 

Columbus. Ohio.. ................................. .! 
Chlllicothe, Ohio .................................. I 

Prospect, Ohio.. ................ ...................I 
Bellpolnt, Ohip.. .................................. I 

9.6 

13.2 i 
14.9 

14.1 
15,s 

in.* , 
I 

9.0 

10.0 ' 
9.0 I 

1i.0 ! 
14.5 I 

I - .- 

8 

16 

1s 
I6 
1; 
19 

Indiana..-SeTere thunderst.onns during July Y-9 
brought heavy rains over the watershed of tlie upper 
Wabash River and tributwies, resulting in moderat,e 
flood stages and diim:tge to lowland farming interests. As 
the water receded rapidly, a total loss of crops was suffered 
in but few localities. A tablc of crest stages hi the 
Wabash and tohe White Rivers follows: 

Crest stages in the E'abash and White Rirars, Indiuna, July, 1915. 
-. -- - 

I I 

Rivers and stations 
Crest stages. 

stnte. 

............. 

Waharh River: Fwt. Fret. I 
Terre Hnnte. Ind ..................................... __ I  16.0 , 14.8 I 9 

Eiiiston. Ind ....................................... 1 19.0 I 23.1 I 12 
White I<Irer: I 

Decker, Ind ........................................ I IS.0 1 1R.2 I 16 

La Fayettr. Ind ................................... .i 11.0 1 14.5 . 15 

White West Fork: I 

I .. -. ................. ............... 

Fbods in North Bra.n.ch of Siis .urhnna.-He:~vy rains, 

u er tributaries and moderate flood stages south to 
$!&es-Barre, Pa. Dnmage to crops, highways, bridges, 
and railway embmknwiit.s has been variously estimated 
at from $300,000 to $600,000. All c.rops in bottom lands 

July &9,.cause!l severe local fres Y lets and washouts i n  the 

........ -. .. - 

Rivers and stations. 

Sulphnr Riwr: 

Red River:) 
Finlry Tex ........................ 
Bulton Ark ........................ 
Springbank,Ark ................... 

.- .. -. 

Flood 
stage. 

Feet. 
24.0 

2s. 0 
29. fl 

-- 

Above flood s e e .  I 
crest 

! stage. 
Fro- I To- 

Date. 

. 

6 

7 
11 
- 

SCATTERED FRESHETS.  

The heavy rains of the 8th and 9t.h resulted in bankful 
stages at points on the Connecticut, Hudson, ancl Dela- 
ware Rivers. Highways were gullied and traffic delayed 
gencrally over a portion of Pennsylvania, New York, and 
the New England States. A table of crest stages at  
those stations which reached or exceeded flood stage is 
given below. 

C'r& stil!lC8 iit &f i r .  Ddtrwure, Ihtdson, a id  Conmeteticut, Jiily, 1915. 

Rivers and stations. 
I Florin . I  Creststage. 

stage. 
Crest I Date. 

~~ ~~~ 

Deloware E s t  Branch: 

. e , W r  Branch: 
FishiEdBy. N. Y ................................. 

y, N.Y. ................................. 

.......... 
River Junction, Vt. ........................ 

Rio Grande Eiiver.-Esceptionally high water for July 
prc-iailed during the entire nionth at El Paso, Tes.; the 
river being above flood stage, 15 feet, from the 1st to 
tlie Jth, inclusive, and again on the PSth, 29th, and 31st. 
Heavy locnl rains in the vicinity of San Marciul, N. Mex.. 
caused material damage to bridges, highways, railroad 
pro erty, and growing crops. 

€ryclrogra ihs for t ical points on several principal 

charting are Keokuk, St. Louis, Memphis, Vicksburg, 
and New Orleans, on the Mississippi; Cincinnati and 

rivers are s l! own on 8 iart I. The stations selected for 
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I Cairo, on the Ohio; Nashville, on the Cumberland; John- 
sonville, on the Tennessee; Kansas City, on the Eriissouri; 

i- Little Rock, on the Arkansas; and Shreveport, on the Data. i 
Red. 

XEAN LA- LEVELS DURINQ JULY, 1016. 

By UNITED STATES LAKE SU8VEY. 
[Dated Detroit, Mich., Aug. 5, 1015.1 

The following data are reported in the Notice 
Mariners of the above date: 

to 

l- __ - 
Afenn level during July. 101.5: 1 Fcrt. 

A h o w  inen: spa level at Mew York.. . . . . 
-4bove or below- 

Mean stnce 01 June. 1915.. . .. .. ... ._.) 
hlenn s t a y  01 Julr. 1911. _._.........I 
-4vcr:ige stage Ior'July, last IO years.. 
Highest recorded .Idly stage.. . . .._ ._ 
I,owst recorded July stage.% _______.  

Probable chnnge during .9ngust, 1811.. . . -. . . 

603.3 

+0.31 
-0.39 
-0.19 
-1.53 
+0.81 
+0.2 

Le-. 

Jdichigan I 
m d  1 Ede. I Ontarlo. 

Huron. 

+0.2? I 
-c. 7.1 
-0.76 
-2.33 
+0.83 
-0.2 

+o. 01 
-1.50 
-1.m 
-3.59 
+o. 54 
-0.3 


